A revision of the Capparis spinosa group has been carried out in southern Europe, northern Africa, western and central Asia, in order to provide a uniform taxonomic treatment of its representatives. The xerotropical origin of this group, showing disjunct distribution in several holoarctic and paleotropical regions, is underlined and the different species concepts historically adopted are discussed. In the present treatment a single species is recognized, C. spinosa, represented in the study area by two subspecies. C. spinosa subsp. spinosa shows derived characters, high polymorphism and a wide distribution range from the Mediterranean eastwards to China and Nepal. C. spinosa subsp. rupestris, less variable and showing phenotypic characters closer to the tropical stock of the group, is recorded in the Mediterranean Region and the Sahara. On the basis of herbarium and field investigations, the variability and distribution of the two subspecies are examined. Within each subspecies some varieties are recognized, for which morphological, chorological and autecological data are presented. Four new combinations (C. spinosa subsp. spinosa var. herbacea, C. spinosa subsp. spinosa var. atlantica, C. spinosa subsp. rupestris var. ovata, C. spinosa subsp. rupestris var. myrtifolia) are proposed.
Introduction
The Capparis spinosa Linnaeus (1753: 503) group, belonging to Capparis Linnaeus (1753: 503) sect. Capparis, includes several entities distributed in southern Europe, northern and eastern Africa, Madagascar, western, central and south-eastern Asia, Australia and Oceania (Jacobs 1965) . From a phylogenetic point of view it is characterized by plesiomorphic features within the whole genus, such as simple hairs and solitary flowers in the leaf axils (Fici 2001) . In the Middle East, Zohary (1973) regarded the genus Capparis as a relic of a Tertiary xero-tropical flora, which gave origin to extratropical derivatives within the C. spinosa group. Discussing the origin of the Chinese desert flora, Liu (1995) considered C. spinosa and other species extending to the Mediterranean Region as phytogeographic elements showing Tethydean connections between these areas. An ancient origin of Capparis sect. Capparis and its basic position within the genus are supported by its primitive features, with special reference to indumentum, flower position and ovary. Furthermore, the presence of several variants on different gondwanian landmasses represents a complex biogeographic study case (Fici 2004) .
Commercial capers are flower buds pickled in salt or vinegar and used as a condiment, but also unripe fruits and young twigs are widely pickled (Rivera et al. 2003a) . Capers are collected from wild plants in several Mediterranean and Asiatic countries, while specialized cultivation of the plant is recorded from Spain, France and Italy, where several local cultivars and ethnovarieties are known . C. spinosa s. l. has been used by man for alimentary and therapeutic purposes since ancient times, as reported by several Greek and Latin Authors, e. g. Hippocrates, Aristotle, Theophrastus, Pliny the Elder, etc. (Fici & Gianguzzi 1997) . This use has been traced back to Prehistory in Syria (9 th -8 th mill. B. C., Tell Mureybit I-IV) and Franchti Cave) , as evidenced by the presence of caper seeds and charcoals in archaeological sites (Rivera et al. 2002) . Recently, C. spinosa seeds, together with vegetative and reproductive parts of Cannabis sativa, were discovered in the Yanghai Tombs of Turpan District in Xingjiang (c. 2800 B. P.), where it is hypothesized that the plant was used for medicinal purposes (Jiang et al. 2007) .
The representatives of the C. spinosa group are often characterized by marked polymorphism, with presence of intermediate forms and parallel variation (Heywood 1964 a) . Due to this complex variation pattern, the group has Maire (1965: 118) .
C. ovata auct. non Desfontaines (1798: 404) : Jalas & Suominen (1991: 103) .
Shrub prostrate-spreading or ascending, with branches multiramified up to 2 (-3) m long; young twigs pubescent, white-tomentose or glabrous; epigeal parts frequently desiccating during winter, in this case underground corm present. Stipules thorny, recurved, in some cases straight or horizontal, yellowish or orange, up to 6 mm long, mostly decurrent at the base, occasionally wanting or caducous. Leaves obovate, ovate, orbicular, lanceolate or elliptic, glabrous or pubescent to white-tomentose, (0.5-) 0.8-5 (-7) × (0.4-) 0.5-4.5 (-6) cm, chartaceous to coriaceous or subfleshy, rounded, cordate, truncate, attenuate or cuneate at base, acute, obtuse, acuminate, rounded, truncate or retuse at apex, with a mucro or prickle up to 1 mm, in some cases muticous; petiole sulcate or entire, glabrous to tomentose, 0-1.5 cm long. Flowers solitary, axillary, noctiflorous, slightly to strongly zygomorphic; pedicels (0.8-) 2.5-4.5 (5.5) cm long, glabrous to pubescent. Sepals broadly oblong or ovate, glabrous to pubescent outside, the posterior more or less saccate, c. (0.8-) 1.3-2.5 cm long, the others (0.7-) 1.2-2.2 cm long. Petals white or pinkish, broadly obovate or oblong, (0.8-) 1.5-3.5 (-4) cm long. Stamens numerous with filaments pinkish or purplish in the upper part, up to 5 cm long, and anthers violet, c. 2 mm long. Gynophore (1.2-) 2-5 cm long, glabrous or pubescent at base; ovary ovate-ellipsoid, 3-5 (-6) × 1.3-1.7 mm, stigma sessile or capitate. Fruit berry-like, dehiscent, ovoid, obovoid-pyriform, oblong, ellipsoid or globose, (0.8-) 1.4-4.5 (-5.5) × (0. Notes:-Between the two subspecies recognized in the present treatment, Capparis spinosa subsp. spinosa shows higher variability and markedly derived characters when compared with the tropical stock of the group (Fici 2001) . Its wide distribution range includes the Mediterranean, Irano-Turanian and Saharo-Sindian Regions, reaching in central Asia (Kazakhstan, Xingjang and Gansu) the highest latitudes for the whole genus Capparis. From an ecological point of view, substrata with high concentration of soluble salts, such as clay, gypsum and solonetzic soils are frequently recorded among the primary habitats of this subspecies (Bobrov 1970 , Hedge & Lamond 1970 , Blakelock & Townsend 1980 , Bolòs & Vigo 1984 , Fici & Gianguzzi 1997 , but it is also widespread on limestone, sand, marl, schists, metamorphic substrata, etc. (Marcos Samaniego & Paiva 1993 , Tan 2002 . Subsp. spinosa also shows marked plasticity as regards climatic and altitudinal adaptations, as it is recorded from sea level to elevations of over 3500 m in India, Pakistan and Afghanistan. It is widespread in several desert and subdesert areas of Sahara, Arabic peninsula, Middle East and central Asia (Quezel & Santa 1962 , Zohary 1966 , Boulos 1999 , Zhang & Tucker 2008 . Furthermore, it is frequently associated with synanthropic habitats such as wastelands, dry fields and roadsides. The var. spinosa is recorded in some cases as having escaped from cultivation.
Among the main features of Capparis spinosa subsp. spinosa, its reduced growth form and high phenotypic plasticity appear of adaptive value in arid, semiarid and continental environments. As regards growth form, a total loss of the epigean parts of the plant has been frequently observed during the autumn and winter, with an underground corm bearing renewal buds. In order to describe this feature, Zohary (1966) adopted the term "emychriptophytic shrub". A similar reduction in growth forms is known for other woody groups of tropical origin, when irradiating to higher latitudes (Meusel & Kästner 1972 , Bell & Hemsley 1992 . This subspecies shows a noteworthy inter-and intrapopulational plasticity in the habit, indumentum, stipules and leaf blade (Fici 2001) . Considering this remarkable variability, several taxa described in the Mediterranean and Middle East adopting a narrow species concept show scarce systematic value. Based on the above considerations, the complex variability of subsp. spinosa is treated here by splitting the subspecies in varieties, referred to forms prevailing in separate habitats. Seven varieties are recognized, mostly showing wide geographical range. For each variety a short description, as well as data on the distribution, autecology and phenology are given.
Uses:-In the Mediterranean, Middle East and central Asia the flower buds, widely collected from wild populations, are pickled and used for flavouring in cooking. In several countries unripe fruits and young shoots are also pickled and used as a condiment. The commercial cultivation of subsp. spinosa var. spinosa has been recorded in north-western Mediterranean only (Bonnier 1912 , Bolòs & Vigo 1984 , Higton & Akeroyd 1991 , Marcos Samaniego & Paiva 1993 . The ripe fruit, showing high content of proteins and lipids, is eaten raw by people in Iraq, Iran, Armenia and Uzbekistan, where oil is also extracted from the seeds (Bobrov 1970 , Blakelock & Townsend 1980 . Animals, especially sheep, goats and camels graze on plants in desert and subdesert zones (Jafri 1973 , Elamin 1983 . Several therapeutic uses of taxa included here in C. spinosa subsp. spinosa were recorded by Rivera et al. (2003a) . Anti-diabetic, anti-fungal, anti-leishmania, expectorant, analgesic and anti-inflammatory properties were reported by Rajesh et al. (2009) . The bark and root are used for treating arthritis, rheumatism and tooth-ache in Spain, Qatar, Iraq, India, etc., while in Iran the plant is the source of many remedies for snake-bites (Blakelock & Townsend 1980 , Elamin 1983 , González-Tejero 1989 . Roots and root-bark are also used to treat intermittent fevers, and as a diuretic, tonic, antidiarrheal, etc. (Bonnier 1912 , Hooper 1937 , Al-Rawi & Chakravarty 1964 , Arnold 1985 . In India, all parts of the plant are considered stimulant and astringent, and used in Ayurvedic medicine as a hepatic protector, improving liver functions (Watt 1908 , Alkire 1998 , while a jelly prepared from fruits is a remedy for rheumatism (Kiritikar & Basu 1987) . In Syria dried leaves steeped in vinegar were utilized for ulcers and head scabs (Campbell Thompson 1949) . Twigs glabrous or slightly pubescent. Stipular thorns recurved, yellowish, up to 6 mm long. Petiole not sulcate, 0.5-1 cm long. Leaf-blade ovate, ovate-orbicular or obovate, subcoriaceous, glabrous or glabrescent, 2.4-5 (-7) × 2-4 (-6) cm, with base truncate, rounded or cordate, apex obtuse, rounded or retuse, sometimes acute, with mucro c. 0.1-0.5 mm. Flowers slightly zygomorphic. Sepals 1.5-2.5 cm long. Petals 2-3.5 (-4) cm long. Fruit pyriform, ovoid or ellipsoid 2-3.5 (-4.5) cm long. (Fig. 1A) . Distribution:-Portugal, Spain, France, Italy, Greece, Turkey, Israel, Egypt, Tunisia and Algeria (Fig. 2 ). also recorded this variety in Iraq, Cyprus and former Yugoslavia.
Key to the varieties of
Habitat:-Rocky habitats, stony slopes, cliffs, wastelands and old walls, on limestone, clay, marl, gypsum; also cultivated and often escaping; 0 -800 m.
Phenology:-Flowering April-September (-October) Notes:-According to C. spinosa var. spinosa, widespread in several Mediterranean and Middle East countries, is characterized by large, round-ovate leaves and the largest flowers of the whole group. In northern Africa, Maire (1965) recorded this taxon-sub C. spinosa var. genuina Boissier (1867: 420)-as very common in northern and central Tunisia and in the Tell in Algeria, describing it with leaves up to 7 × 6 cm and flowers 5-6 cm in diameter. Higton & Akeroyd (1991) distinguished this variety from the close var. canescens Cosson (1849: 28) by its "mostly ovate leaves and larger flowers", and underlined that it is widespread in western Mediterranean, where selection of plants bearing large flower-buds has been carried out. Cultivation of this variety has been recorded in Catalonia, France and Italy by Bolòs & Vigo (1984) and Blakelock & Townsend (1980) . hypothesized that, at least in West Europe, typical C. spinosa probably escaped from cultivation and its indigenous origin there is dubious. A similar opinion was formerly expressed by Duhamel (1801) who stated that in Mediterranean France it should be considered a naturalized plant, resulting from an ancient introduction by man. This variety was recorded by Marcos Samaniego & Paiva (1993) as also cultivated and subspontaneous in the southern Iberian Peninsula and Balearic Islands. Differently in central Mediterranean var. spinosa is clearly indigenous and widespread in natural communities occurring in areas where it has never been cultivated. In Sicily, individuals of var. spinosa have been observed along the "Gessoso-Solfifera" Formation under particular edaphic conditions, e.g. clay soils mixed with limestone or gypsum (Fici 2001) .
It must be underlined that various authors (Hedge & Lamond 1970 , Bobrov 1970 , Nyberg 1996 , Boulos 1999 , Tan 2002 included in typical C. spinosa some varieties which have been treated separately here.
Specimens Cosson (1849: 28) . C. spinosa subsp. canescens (Coss.) A. Bolòs & O. Bolòs (1961: 88) . C. ovata var. canescens (Coss.) Heywood (1964 b: 56) . Type: SPAIN. Buenavista prope Xeres, 19 July 1849, Bourgeau 43 (holotype P, isotype K).
C. sicula Veill. in Duhamel (1801: 159) . C. spinosa var. sicula (Veill.) Haussknecht (1893: 41) . C. spinosa subsp. sicula (Veill.) Holmboe (1914: 92) . C. ovata var. sicula (Veill.) Zohary (1960: 55 Twigs pubescent. Stipular thorns usually recurved, rarely spreading or straight, up to 6 mm long. Petiole sulcate, 0.5-1.5 cm long. Leaf-blade oblong, elliptic, elliptic-ovate or elliptic-obovate, pubescent to densely whitetomentose especially when young, later pubescent to glabrescent, (1.6-) 2-4.2 (-5) × (1.3-) 1.5-3.2 (-4) cm, base usually subtruncate or rounded, apex obtuse or acuminate, rounded or retuse, sometimes acute, mucronate or spinous mucronate, with mucro usually more than 0.5 mm and up to 0.9 mm long. Flower zygomorphic; sepals 1.3-2.4 cm long; petals 1.8-2.8 (-3.5) cm long. Fruit ovoid or spheroid 1.8-4.2 cm long. (Fig. 1B) .
Distribution:-Spain, France, Italy, Albania, Macedonia, Greece, Cyprus, Egypt, Libya, Algeria, Morocco, Saudi Arabia, Bahrain, United Arab Emirates, Yemen, Turkey, Syria, Israel, Jordan, Iraq, Iran, Afghanistan, Pakistan, India and Nepal (Fig. 3) . This variety has also been recorded in Lebanon, Turkmenistan (Blakelock & Townsend 1980) and Tunisia (Pottier-Alapetite 1979 , Le Floc'h et al.2010 .
Habitat:-Rocky slopes, foothills, cliffs, steppic plains, dried river-beds, wastelands, roadsides, walls, becoming a weed in cultivations; on clay, marl, limestone and gypsum, often in substrata rich in soluble salts; 0-3600 m.
According to Blakelock & Townsend (1980) , C. spinosa var. canescens is common in the lower forest zone and in the alluvial plains of the desert region in Iraq. In Egypt it is widespread in stony desert wadis and plains (Boulos 1999) . Eig (1933) stated that in Palestine this variety "seems to belong principally to the Mediter. element. It is a typical plant of ancient walls, of rocky places and some localities of dry, white senonian slopes".
Phenology:-Flowering March-September (-October). Prolongating anthesis to December in southern parts of the Arabic peninsula (Osborn 48).
Notes:-This is the most widespread variety within C. spinosa subsp. spinosa, being distributed from the Mediterranean region eastwards to central Asia, India and Nepal (Blakelock & Townsend 1980) . treated it sub C. ovata var. sicula, stating that it is common in all Mediterranean countries and underlining its polymorphism. The same author pointed out as differential characters the oblong to elliptical leaves, the pubescence of the stems and buds and the markedly zygomorphic flowers. Maire (1965) recorded this variety as very common in northern Africa in the Tell, Rif, Middle and High Atlas. Following Higton & Akeroyd (1991) , C. spinosa var. canescens probably represents the native variant of the cultivated plant and is distinguished from C. spinosa var. spinosa by the leaf morphology, the sulcate petiole and the smaller and more zygomorphic flowers. Capparis spinosa var. canescens shows marked ecological plasticity over its wide distribution range, occurring on several substrata from sea level to elevations of over 3500 m in south-central Asia. Furthermore, it is frequently linked with communities referred to the class Pegano-Salsoletea Br.-Bl. & O. Bolòs 1958 (Brullo et al. 2012 , colonizing substrata rich in soluble salts, such as clays and evaporitic sediments. With regard to the marked phenotypical variability of C. spinosa var. canescens, specimens from eastern Mediterranean and Asia show leaves with longer, stiff mucro. In the easternmost part of the distribution area (Iran, Afghanistan, Pakistan and India) stipular thorns are sometimes spreading or slightly recurved, resembling var. herbacea in this feature. recorded intermediate forms with C. spinosa var. aegyptia in eastern Mediterranean. In Sicily C. spinosa var. spinosa and C. spinosa var. canescens represent the extremes of a variation pattern related to the edaphic conditions (Fici 2001) .
In the past, several taxa were described on the basis of quantitative characters falling within the plasticity of this variety. Among these, a form showing white-tomentose, spinous-mucronate leaves and small flowers, widespread in the dry steppe zones and desert regions of Iraq, Jordan and Iran (Blakelock & Townsend 1980) , was described as C. leucophylla. Another form characterized by soft, villous indumentum and slightly larger sepals and petals, recorded in semidesert areas of the Middle East and Egypt, has been described as C. ovata var. palaestina. Two species described from Nepal and northern India (Jacobs 1965) , C. napaulensis and C. obovata, are also to be referred to as C. spinosa var. canescens.
C. spinosa var. canescens is recognized in several floristic works from the Mediterranean and Middle East (Maire 1965 , Coode 1965 , Meikle 1977 , Pottier-Alapetite 1979 , Blakelock & Townsend 1980 , Higton & Akeroyd 1993 , Marcos Samaniego & Paiva 1993 , Boulos 1999 . Differently other authors included this variety among the synonyms of typical C. spinosa (Hedge & Lamond 1970 , Bobrov 1970 , Nyberg 1996 , Tan 2002 . Recently, Inocencio et al. (2006) Notes:-This taxon was firstly described by Boissier (1843) as C. mucronifolia, on material collected in southern Iran or Oman. Later, the same Author (Boissier 1867) included this binomial among the synonyms of C. spinosa var. parviflora. More recently, Hedge & Lamond (1970) instituted the new combination C. spinosa var. mucronifolia, recording this variety in Iran, Pakistan and the Arabic Peninsula and underlining that its typical form has narrow, coriaceous leaves with a length/breadth ratio of more than 3. However, in specimens from Kalat, Kurram and Kyber pass, leaf length/breadth ratio is lower, resembling var. parviflora in some cases. Other authors , adopting a narrower species concept, treated this taxon as a separate species. Jafri (1973) Boissier (1867: 420) . C. parviflora Boissier (1843: 4) . C. leucophylla var. parviflora (Boiss.) Zohary (1960: 59) . Type: IRAN. "Hab. In Persia australi, Aucher Eloy 4191, 4191-A" (syntypes G, K). Graham (1839: 9) . Type: INDIA. " Graham ?, India, Mahableshwar, or Gibson, India, Loghur, Malcolm, Hurrychunderjee", fide Jacobs 1965. TAXONOMIC REVISION OF CAPPARIS SPINOSA Phytotaxa 174 (1) © 2014 Magnolia Press • 13 C. parviflora subsp. sphaerocarpa Inocencio, D. Rivera, Obón & Alcaraz in Inocencio et al. (2006: 139) Inocencio et al. (2006: 139 Twigs thin, short and often congested, pubescent when young. Stipular thorns recurved, up to 5 mm long. Petiole 1.5-5 mm long. Leaf-blade ovate, oblong-ovate, orbicular or obovate, not coriaceous, more or less pubescent, (0.5-) 0.6-1.4 (-2.0) × 0.5-1.2 (-1.8) cm, rounded or shortly attenuate at base, obtuse, truncate or rarely acute at apex, with mucro or prickle up to 0.5 mm. Flower slightly zygomorphic; sepals (0.7-) 0.9-1.4 cm long; petals (0.8-) 1.0-1.7 (-2.0) cm long. Fruit ellipsoid to globose (0.8-) 1.2-1.7 (-2.0) × (0.5-) 0.8-1.0 cm long.
C. murrayana
Distribution:-Syria, Lebanon, Bahrain, Saudi Arabia, Iraq, Iran, Afghanistan, Turkmenistan, Pakistan and India (Fig. 4) . Recorded in Israel and Egypt by Hedge & Lamond (1970) .
Habitat:-Stony slopes and plains, cliffs, rocky places, roadsides; on limestone, sandstone and claypans. 0-1850 m. Recorded as growing in semi-desert, uncultivated zones in Flora Iranica (Hedge & Lamond 1970) . This variety has been reported as occasional in rocky areas of the lower forest zone in Iraq (Blakelock & Townsend 1980) . Phenology:-Flowering March-August. Notes:-This taxon was firstly described by Boissier (1843) as C. parviflora on material from southern Iran, and later reduced by the same author (Boissier 1867) to a variety of C. spinosa. According to Hedge & Lamond (1970) C. spinosa var. parviflora is widespread from northern Africa eastwards to central Asia, and is characterized by small, ovate-orbicular leaves, short internodes and small flowers and fruits. The same authors reported a variation range from extreme forms with short twiggy branches and reduced leaves to individuals with larger leaves close to var. mucronifolia. Following Blakelock & Townsend (1980) , leaves are broadly ovate or oblong-ovate, pubescent, more or less acute and spinous-mucronate in Iraq.
The disjunct populations of C. spinosa in western Deccan, Maharashtra State -originally described by Graham (1839) as C. murrayana -belong to this variety. According to Jacobs (1965) , the locus classicus of this species is Mahableshwar, Loghur or Hurrychunderjee. Inocencio et al. (2006) did not indicate a holotype since the John Graham Herbarium was not found.
Other authors provided different interpretations of this taxon: transferred this variety to C. leucophylla, while Inocencio et al. (2006) reinstated its specific rank. Jafri (1956) C. ovata Desf. var. herbacea (Willd.) Zohary (1960: 56) . Capparis sicula subsp. herbacea (Willd.) Inocencio, D. Rivera, Obón & Alcaraz in Inocencio et al. (2006: 140 Ledebour (1842: 235) . C. ovata Desfontaines var. microphylla (Ledeb.) Zohary (1960: 59) . C. leucophylla var. microphylla (Ledeb.) Täckholm (1974: 164 Fedtschenko & B. Fedtschenko (1906: 297) . Capparis mucronifolia subsp. rosanowiana (B. Fedtsch.) Inocencio, D. Rivera, Obón & Alcaraz in Inocencio et al. (2006: 135) . Lectotype (designated by Inocencio et al. 2006) : TAJIKISTAN.
''Ost-Buchara: am östlichen Abhange der Berge Aryktau, höher als Goranty, auf Felsen, 1900 -2000 , April 1883, Regel s. n.'' (lectotype LE). syn. nov.
Twigs usually white-tomentose in the upper part. Stipular thorns straight, horizontal or slightly recurved, yellowish, up to 6 mm long. Petiole 0.2-1 cm long. Leaf-blade rounded-obovate, ovate, oblong to elliptic, white-tomentose when young, 1.6-3.4 (-4.5) × 1-2.4 (-3.4) cm, shortly attenuate or cuneate at base, obtuse, rounded, acute or retuse at apex, with mucro or rigid point up to 0.9 mm long. Flower strongly zygomorphic; sepals usually pubescent outside, 1.2-2.4 cm long; petals 2-3 (-4) cm long. Fruit oblong or obovoid, (1.5-) 2.5-4.5 × (0.8-) 1.5-3 cm. (Fig. 1D) .
Distribution:-Turkey, Ukraine, Georgia, Armenia, Azerbaijan, Uzbekistan, Turkmenistan, Kazakhstan, Tajikistan, Afghanistan and China (Fig. 3) . Recorded also in Daghestan (Berg 1950) .
Habitat:-Slopes, plains, foothills, wastelands, old walls, roadsides, bare ground; under a variety of edaphic conditions, from limestone to clay, often on substrata rich in soluble salts; c. 0-1700 m. Bobrov (1970) recorded that populations from Central Asia and Caucasus grow on serozemes of desert flatlands, rocky habitats, clay and solonetzic soils.
Phenology:-Flowering May-September.
Notes:-This variety, widespread in western and central Asia from Anatolia eastwards to China, is characterized by straight or slightly recurved stipules, mucronate or shortly cuspidate leaves and young stems and leaves covered with white-tomentose hairs. The populations from Crimea-Caucasus were firstly distinguished from typical C. spinosa by Marschall von Bieberstein (1808, 1819) who described a new species, C. ovata, differentiated by its soft-white pubescence, herbaceous stems and ovate leaves. As this binomial is a later homonym of C. ovata Desf., Willdenow (1809) proposed a new name, C. herbacea-which was widely accepted by later taxonomists. However, in Flora of the U.S.S.R. Bobrov (1970) referred this taxon to C. spinosa, stating that the differential characters proposed by Marschall von Bieberstein are mostly "determined by changes in the age of the species and, very significantly, by ecological factors". The same Author recorded the species in a wide area of central Asia, where it is widespread under various ecological conditions except in the alpine habitats, sandy deserts and northernmost areas. , on the other hand, reduced C. herbacea to a variety of C. ovata Desf., indicating the strongly zygomorphic corolla showing long anterior petals among its differential characters. Coode (1965) , accepting Zohary's treatment, regarded this variety as the most widespread in Turkey. Recently Inocencio et al. (2006) raised this variety to subspecies of C. sicula Veillard. Based on the species concept adopted in the present treatment, this taxon is transferred to a variety of C. spinosa subsp. spinosa.
In China, Lin (2003) and Zhang & Tucker (2008) recorded C. spinosa s. l. in the semiarid and arid zones of Xinjiang, Xizang and Gansu. Based on the herbarium material examined, these populations show differential characters of C. spinosa var. herbacea. In these areas, as well as in Kazakhstan, the leaf apex is often acute-acuminate with prickly mucro. According to Liu (1995) , the presence of "Mediterranean elements" such as C. spinosa in western China testifies ancient Tethydean connections between these areas.
The populations from Tajikistan originally described as C. rosanowiana (locus classicus in the Aryk-Tau mountains in the Southern Pamir-Alai area) belong to this variety. These populations have been recorded on limestone and sands at elevations of between 600 and 1500 m .
As already mentioned, intermediate forms occur between C. spinosa var. herbacea and C. spinosa var. canescens, mostly in the south-eastern part of the distribution range. in some cases apiculate. Fruit ellipsoid, pyriform or obovoid, (2-) 2.2-5 cm long, mostly acute or apiculate at apex, usually splitting along one rib and with yellow-greenish pulp; seeds c. 2.2-3.6 × 2-3 mm, reddish-brown.
Distribution:-Southern Europe, Northern Africa, Anatolia. Notes:-C. spinosa subsp. rupestris, distributed in the Mediterranean Region and Sahara, is characterized by pendulous branches, coriaceous leaves and mostly setaceous or caducous, in some cases thorny stipules. This subspecies, less variable than subsp. spinosa, is widespread on limestone outcrops and cliffs along the coast (Higton & Akeroyd 1991) , but it is also present on volcanic rocks and other substrata, penetrating inland up to c. 2000 m elevation in northern Africa.
The woody habit, coriaceous leaves and prolonged vegetative and reproductive periods during the year support marked relationships of this subspecies with the tropical stock of the group (Fici 2001) . This hypothesis was recently strengthened by the results of an investigation on Egyptian populations of Capparis based on RAPD fingerprinting (Moubasher et al. 2011) , showing the affinity of representatives of this subspecies with the Sudano-Zambezian C. spinosa subsp. cartilaginea (Decne.) Maire & Weiller (sub C. sinaica Veillard) .
Three varieties are recognized within subsp. rupestris. The typical one is a Steno-Mediterranean element, var. ovata is distributed in northern Africa and Sicily and var. myrtifolia in some Saharian massifs.
Uses:-The flower buds and young fruits collected from wild plants are pickled and used as a condiment in several Mediterranean countries (Jafri 1977 ). This subspecies is cultivated to produce capers in Spain and Italy, especially on the islands of Mallorca, Pantelleria and Salina (Fici & Gianguzzi 1997 , Inocencio et al. 2005 . Some traditional therapeutic uses in northern Africa were recorded by Rivera et al. (2003a) . In Algeria and Morocco it is utilized for stomachache, headache, blenorhagy and as an anti-inflammatory (Maire 1933 , Bellakhdar 1997 , while in Lybia tea prepared with the plant is a remedy for stomach diseases (El-Gadi & Bshana 1986) . In southern Europe var. rupestris is also used as an ornamental plant in rock gardens, where it is appreciated for its pendulous habit, glossy leaves and showy flowers. (Fig. 5A) . Distribution:-Spain, France, Italy, Malta, Slovenia, Croatia, Albania, Greece, Turkey, Egypt, Libya and Tunisia (Fig. 6 ). Recorded in Algeria by Inocencio et al. (2006) . According to , old records from Israel are erroneous.
Key to the varieties of
Habitat:-Cliffs, rocky outcrops and slopes, old walls; on limestone, lava, gypsum, and marl. 0-950 m. Phenology:-Flowering March-September. Notes:-C. spinosa var. rupestris, showing Steno-Mediterranean distribution, is widespread in coastal rocky habitats and on old walls in southern Europe, where it is characteristic of a chasmo-nitrophilous vegetation referred to the association Capparidetum rupestris Bolòs & Molinier 1958 (Brullo et al. 2001 . In northern Africa it is common along the coasts of Libya and in central and north-eastern Tunisia (Maire 1965) , while in Asia it is known only in western Anatolia, in Marmaris and Antalya districts (Coode 1965) . This variety is characterized by its pendulous branches and broad, sometimes succulent, leaves. Leaves and upper parts of twigs are usually shed during winter, but individuals with evergreen branches are present in central and southern Mediterranean in areas protected from northern winds. As regards habit, pendulous, unramified or few-ramified branches up to 3-4 m long are produced from a swollen xylopodium (Fici & Gianguzzi 1997) . In most cases stipules are setaceous or caducous at a young stage, but in some areas individuals with thorny, straight or slightly recurved stipules, are present. Such thorny forms are rare in the Italian peninsula, becoming more frequent in northern regions where C. spinosa var. rupestris is recorded mostly in urban areas.
Specimens 
